Toxoplasma gondii (T. gondii) is one of the world's most successful brain parasites. T. gondii engages in parasite manipulation of host behavior and infection has been epidemiologically linked to numerous psychiatric disorders. Mechanisms by which T. gondii alters host behavior are not well understood, but neuroanatomical cyst presence and the localized host immune response to cysts are potential candidates. The aim of these studies was to test the hypothesis that T. gondii manipulation of specific host behaviors is dependent on neuroanatomical location of cysts in a time-dependent function post-infection. We examined neuroanatomical cyst distribution (53 forebrain regions) in infected rats after predator odor aversion behavior and anxiety-related behavior in the elevated plus maze and open field arena, across a 6-week time course. In addition, we examined evidence for microglial response to the parasite across the time course. Our findings demonstrate that while cysts are randomly distributed throughout the forebrain, individual variation in cyst localization, beginning 3 weeks post-infection, can explain individual variation in the effects of T. gondii on behavior. Additionally, not all infected rats develop cysts in the forebrain, and attenuation of predator odor aversion and changes in anxiety-related behavior are linked with cyst presence in specific forebrain areas. Finally, the immune response to cysts is striking. These data provide the foundation for testing hypotheses about proximate mechanisms by which T. gondii alters behavior in specific brain regions, including consequences of establishment of a homeostasis between T. gondii and the host immune response.
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Introduction
Toxoplasma gondii, one of the most successful parasites worldwide, is capable of infecting nearly all warm-blooded animals (Dubey, 2010) and chronically infects around 35% of the human population, with exposure rates in the United States, Northern Europe and East Asia estimated to be between 10% and 20%, and exposure rates in Central-Southern Europe, Southeast Asia, Africa and South America estimated to be as high as 40-60% (Pappas et al., 2009 ). An intracellular parasite, T. gondii can persist chronically in the brain with a remarkably high host survival rate (Montoya and Liesenfeld, 2004) . While chronic infection is considered ''non-pathogenic'' in immunocompetent human hosts, evidence suggests that T. gondii engages in manipulation of host biology and behavior (Flegr, 2013; Kaushik et al., 2012) , and has been epidemiologically linked to a growing list of psychiatric disorders in humans (Groer et al., 2011; Miman et al., 2010; Pearce et al., 2012; Pedersen et al., 2012; Torrey et al., 2007) .
Work in rodents has revealed numerous behavioral consequences of T. gondii infection, one of the most prominent being a disruption of predator odor avoidance behavior (Berdoy et al., 2000; Vyas et al., 2007a) . While there is debate over the extent and specificity of induced behavioral changes, the ability to detect what may be subtle behavioral changes is highly sensitive to stimulus parameters (Vyas et al., 2007b) , host parameters (species, strain, and sex), as well as infection parameters (dose, strain, time course). Despite this challenge, many independent groups have identified conditions under which disruption of predator odor avoidance behavior is observed in T. gondii-infected rats and mice (Berdoy et al., 2000; Haroon et al., 2012; Vyas et al., 2007a; Xiao et al., 2012) . Effects of T. gondii on predator odor avoidance behavior are particularly relevant as T. gondii has an indirect life cycle with transmission occurring though multiple hosts (including rodents), but with sexual reproduction occurring solely in feline predators. Evolutionary pressures in the context of this reproductive
